Expression of G protein-coupled receptors in Mammalian cells.
G protein-coupled receptors (GPCRs) are cell surface proteins and play crucial role in mediating effective communication between extracellular and intracellular milieu of the cell. To understand the structure and function of these membrane proteins, it is imperative to express the proteins in a functional form and in sufficient quantities. However, heterologous expression of GPCRs in sufficient amounts for structural studies is a daunting task and over the years researchers have tried various expression systems to achieve this goal. Here, we describe a method developed in the laboratory of Dr. Har Gobind Khorana and successfully used over the past decade to express GPCRs and other membrane proteins in mammalian cells. Improvements to this method include use of genes codon optimized for expression in mammalian cells, use of expression tags at N-terminus, and affinity tags at the N-terminus and C-terminus of GPCRs. It also provides details for the process of selection for stably transfected clones, and to identify clones that are effectively expressing the GPCR of interest on the cell surface using flow cytometry. Purification of the overexpressed GPCR involves use of affinity chromatography. The method discussed here can also be effectively used to express cytotoxic proteins such as some constitutively active GPCRs. The method is robust and reliable to express GPCRs.